Results show that the infection rate was different between the two regions with a higher rate recorded in Zakho. Female and older animals were affected with higher infection rates than males and younger animals. It can be concluded that toxoplasmosis is an active infection among angora goats of Duhok province, therefore
INTRODUCTION
The Angora goat is a breed of domestic goat that is named after Ankara, Turkey, historically known as Angora. Angora goats produce the lustrous fibre known as mohair (1) . It has been reported that rural people greatly depend on goats for the livelihood due to its contribution to food security and creation of assets (2) . Goats are considered as an important source for zoonotic diseases including toxoplasmosis which is one of the more common protozoal zoonoses world-wide (3) . The causative agent of Toxoplasma gondii (T. gondii) is a facultatively heteroxenous, polyxenous protozoon exists in three forms: oocysts, tachyzoites, and bradyzoites. Since oocysts are only produced in the definitive host; members of the family Felidae can infect humans and other intermediate hosts through ingestion (3, 4) . The two latter stages are present as tissue cysts, or bradyzoites. Ingestion of these cysts in contaminated meat is also a source of infection (5, 6) . It has been also reported that the human infection can also occur through ingestion of unpasteurised milk containing tachyzoites (3, 7).
Studies had revealed that the seroprevalence of active toxoplasmosis (IgM) is more than 33 % in sheep and 22 % in goats in Duhok province (8, 9) were regarded as negative, suspicious, and positive, respectively.
Statistical analysis
Chi-square test and GraphPad Prism 6 software were used for detection of significant differences among groups. The difference in infection rate among groups was analyzed statistically by Chi-squared independence. P values < 0.05 were considered significant (10). The infection rates of T. gondii (IgM) antibodies in two different locations in Duhok province were detected; however, no significant differences were reported between the tested groups in this study, the data revealed that the infection rate in Zakho was %13.16 (5/38) which was not significantly greater (P>0.05) than that in Semel %12.96 (7/54) ( Table 1 ).
RESULTS
The infection rates of the disease among different age groups were also reported in this study and the highest rates were at age greater than three years %15.6(5/32) compared to that of %11.66 (7/60) at age of ≤3 years ( In addition, the infection rates of the disease among the sex groups were also recorded and the results show that the rate in females 11/72 (15.3%) was not significantly (P>0.05) higher than those of male 1/20(5%) animals (Table 3 ). In this study, the results showed that 13.04 % of goats' sera reacted positively for T.
gondii (IgM) antibodies by using indirect ELISA technique since it is considered to be one of the most sensitive immunological techniques (12) . Indirect ELISA is a two-step ELISA which involves two binding process of primary antibody and labelled secondary antibody. The primary antibody is incubated with a specific antigen is adhered to the wells of a microtiter plate followed by the incubation with the secondary antibody. The concentration of primary antibody present in the serum directly correlates with the intensity of the colour (13).
The infection rate in this study is lower than that was reported in aborted does 22.64 % in Duhok province previously (8) . The difference between the two studies with regards to the infection rate of the disease is probably due to the differences within the grazing patterns where animals were examined in this study were housed compared to those animals were tested by Nawzat and Omer (8) the time of year where the samples were collected were different within the two studies; this study was carried during the hot seasons which could have great impact on the survival of the infective stage of the parasite within the environment, while
Nawzat and Omer (8) study was carried during winter and spring. It has been reported that the difference in the climate could have significant impact on the variation in the seroprevalence of toxoplasmosis in different areas (14) .
Higher infection rates have also been reported in the neighbouring countries. In
Turkey, the infection rate of toxoplasmosis in Eastern and South-eastern Anatolia (the provinces of Van and Siirt) in goats was 72.7% (11). In Ankara, the infection rate of Toxoplasmosis in angora goats was 82.53% (15) . In Syria, the seroprevalence of T.
gondii IgG antibodies using Hemagglutination test HAT in ten different provinces in goats were 19.46 % (16) . Previous study have shown that the highest seroprevelence rates in Palmyra were 33.3 %, and in Al-Quamishli were 28.3% which are in close contact with Zakho and Semel districts. It has been found that the infection rate of the disease in the marginal areas of Syrian and expands towards the north-east was significantly higher than the centre and the other part of the country. The differences between the rates that were reported within the neighbouring countries and in this study could be due to the variations in the diagnostic techniques were used in these (16) , or the difference could be due to species of the animals were used, or due to frequency of cats in the animals' farm and the management conditions (2, 17) . The higher infection rates in Zakho than that in Semel might be due to the fact that Zakho is closer to Turkish border than Semel. The data presented above suggest that the infection rate of toxoplasmosis is very high in Turkey which could have a direct impact on the infection rate of the disease within the neighbouring countries.
Differences within the antibodies titers between the tested samples were also reported in this study where the ratio of samples antibodies titters to the control positive were ranging from 57 to 197 and of those six samples were greater than 150. It is believed that the variations within the antibodies titers could be due to the variations of the doses and the infective stage of the parasite where the susceptible animals are exposed
The ages of the animals could have a great impact on the infection rates of the disease.
In this study the higher rates were among the older animals. It is believed that the older animals expose to the risk factors for a longer period of time than the younger 154 ones (18) . In addition, the older animals have more chance for frequent exposure to the infective stage of the parasite (5, 19) .
Evidence demonstrates that the sex of animals has a significant influence on the infection rates of toxoplasmosis in goats. In this study, the results showed that female animals were more infected as compared to males and these findings are in agreement with the findings of Shah et al (20) and Ahmed et al (21) . The higher infection rates in female than the male could be due to the small number of male goats were kept for breeding whilst others were culled or sold, or it might be due to the stress of pregnancy, lactation and hormonal difference leading to immune-suppression that may expose the female goats to toxoplasmosis (22) ACKNOWLEDGMENT 
